Although mycobacterial infections are uncommon in horses, infections with Mycobacterium spp. have been implicated as causative agents of granulomatous enteritis and colitis in a number of equine cases.' Disseminated infections by members of the M. avium-M. intracellulare complex have been reported rarely,' and a single case report documents equine abortion due to M. terrae," Experimental infections of horses with M. paratuberculosis have been established. ' We report a case of equine abortion associated with infection of the maternal gastrointestinal tract by an organism of the M. avium complex.
Although mycobacterial infections are uncommon in horses, infections with Mycobacterium spp. have been implicated as causative agents of granulomatous enteritis and colitis in a number of equine cases.' Disseminated infections by members of the M. avium-M. intracellulare complex have been reported rarely,' and a single case report documents equine abortion due to M. terrae," Experimental infections of horses with M. paratuberculosis have been established. ' We report a case of equine abortion associated with infection of the maternal gastrointestinal tract by an organism of the M. avium complex.
A 17-year-old, Standardbred mare spontaneously aborted a female fetus at 160 days of gestation. Clinically, the mare had a chronic lingual ulcer, intermittent diarrhea of 6 months duration, and moderate weight loss. A previous biopsy of the lingual ulcer had revealed granulation tissue, but no causative agent was identified by acid-fast staining.
Postmortem examination of the fetal membranes and fetal carcass revealed no gross abnormalities; formalin-fixed tissues were submitted to the Diagnostic Laboratory at the New York State College of Veterinary Medicine. Histologic examination of fetal tissues revealed numerous, discrete, noncaseating granulomas in the small intestine, splenic lymph node, lung, liver, amnion, and allantochorion. These were most prominent in the small intestine, consisting of large submucosal aggregates of epithelioid macrophages and multinucleate inflammatory giant cells (Figs. 1, 2). Special staining (Ziehl-Nielsen) revealed many acid-fast bacilli within the phagocytes of these granulomas; fewer organisms were free within the amniotic stroma, within enterocytes, and in the intestinal lumen ( Fig. 3) .
The mare was donated to the New York State College of Veterinary Medicine (Ithaca, NY). A comparative cervical intradermal test was performed using bovine and avian purified protein derivative (PPD) tuberculin. A 3-mm zone of induration occurred at the site of avian tuberculin after 48 hours; this was considered a positive reaction. Bovine PPD elicited no response. The mare was then euthanatized for postmortem examination.
At necropsy, principal gross findings in the mare consisted of a large lingual ulcer, locally extensive thickening and ulceration of the right dorsal colon ( Fig. 4 ) with granularity and elevation of the corresponding serosa and multiple, thickened, focal ulcers within the small colon. Approximately one-third to one-half of the mucosal surfaces of the large and small colons were involved. The mandibular, mesenteric, and tracheobronchial lymph nodes were moderately enlarged and indurated. Lesions in the reproductive tract consisted of three submucosal lymphatic cysts and bilateral, mild adhesions of fimbriae to the ovulation fossa of each ovary. Histologic examination revealed severe, focal colonic ulceration with multifocal, occasionally nodular infiltration of the colonic lamina propria, submucosa, and intramural lymphatics by macrophages and multinucleate inflammatory giant cells ( Fig. 5 ), involving the serosa in some sites. There was severe, granulomatous lymphadenitis of the mandibular, tracheobronchial, internal iliac, and ileocecal lymph nodes, consisting of multiple, small nodular granulomas, primarily within the paracortex of each node. Rare, individual, and clustered, acid-fast, rod-shaped bacteria were identified within the cytoplasm of macrophages and giant cells surrounding the colonic ulcers, at the ileocecal junction, and in the internal iliac and ileocecal lymph nodes. Ovarian adhesions were accompanied by focal aggregates oflymphocytes and macrophages within the fimbriae, and there was a mild lymphocytic endometritis. There was no evidence of granulomatous inflammation in the endometrium.
For isolation of M. avium complex, feces were decontaminated using 0.75% cetylpyridinium chloride, concentrated by centrifugation, and cultured on Herrold's egg yolk medium. Tissues were digested with 0.5 N NaOH, neutralized using 6N HCI, concentrated by centrifugation, and inoculated onto Herrold's egg yolk medium, Lowenstein-Jensen medium, and Stone brook agar.
A rough colony variant of M. avium complex was cultured from the mare's feces and ileocecal lymph node after 4 weeks ofincubation at 37 C by the Mycobacteriology Unit, National Veterinary Services Laboratories (NVSL, Ames, IA). As with most rough colony variants, attempts to serotype the isolate using antisera specific for M. avium complex serotypes I, 2, and 4-20 were unsuccessful. Definitive identification of M. avium (serotypes 1-8 and 10) and M. intracellulare (serotypes 9 and 11-23) is based on serotyping. Rough variants fail to produce the peptidoglycolipid residues that are detected by serotyping. Approximately 10-20% of M. avium complex isolated at the NVSL from various animal species are nontypeable (J. Jarnigan, personal communication). This compares favorably with a report from the Centers for Disease Control of 13% non-typeable strains of M. avium complex isolated from human beings with acquired immunodeficiency syndrome. 10 Aerobic culture of the mare's small and large colon and small intestine revealed only normal flora. Bacterial culture of the fetal tissues was not done.
The intestinal lesions in our mare are similar to those described in other cases of M. avium complex infection in the horse.' The additional occurrence of disseminated fetal The pathogenesis of intrauterine infection in this case is unclear. The absence ofsignificant gross or histologic inflammatory lesions in the uterus was unexpected, given the disseminated fetal infection and widespread involvement ofthe maternal gastrointestinal tract. The significance ofthe lingual lesion is unknown. Demonstration of the organism histologically or by culture was limited to the fetus, fetal membranes, maternal colon, and maternal abdominal lymph nodes. The route offetal infection may have been uterine contamination per vagina or across the peritoneal cavity. Alternatively, and more probably, the organism may have reached the fetal membranes by lymphatic or hematogenous spread from maternal lesions.
The presence of a positive intradermal skin test in this horse is of interest; however the diagnostic value of this test 
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A 14-month-old, male Pug was presented for acute onset of the following clinical signs: constant pacing, staring into space, walking into objects, and decreased awareness. These signs persisted for 2 weeks. Intermittent seizures, lasting 20 minutes each, began 4 days prior to presentation. The dog's vaccinations for canine distemper and rabies viruses were current. Physical examination revealed decreased sensorium, lateral deviation of the right eye, circling to the right, and proprioceptive deficits on the left side. Cerebrospinal fluid analysis revealed 565 red blood cells/ul, 440 white blood cells/ul (20% neutrophils, 29% lymphocytes, and 51% macrophages) and a total protein of 257 mg/dl. No clinical signs of cardiac insufficiency, such as coughing or dyspnea, were present. An electrocardiogram was not performed. The differential diagnosis included Pug meningoencephalitis, granulomatous meningoencephalitis, neoplasia and toxoplasmosis. The dog was euthanatized, and a complete necropsy was performed.
Gross examination revealed slight flattening ofthe cerebral gyri. There were multiple, variably sized (0.2-0.5 em in diameter) and randomly distributed, soft, yellow-tan foci within the cerebral hemispheres involving both white and gray matter (Fig. I) . The lesions were most extensive in the ventral cerebrum, especially in the parietal and occipital regions. In the heart, there were large, irregular foci of pallor in the myocardium (Fig. 2) . These were most prominent in the subendocardium of the left ventricle, including papillary muscles; however, small, pale areas were also visible beneath the epicardium in both the left and right ventricular myocardium. The lungs were within normal limits.
Histopathologically, there were numerous foci of nons uppurative inflammation in the meninges and neuropil, necrosis affecting both gray and white matter, and acute neuronal necrosis in the gray matter of the cerebral cortex ( Fig. 3) . Inflammatory infiltrates consisted of numerous macrophages, plasma cells, and lymphocytes located primarily around blood vessels and large aggregates of macrophages within the neuropil. Small numbers of diffusely distributed macrophages were present in foci of rarefied neuropil. These areas were characterized by eosinophilic tangles widely separated by clear space and crossed by small blood vessels. Homogenous, eosinophilic, proteinaceous fluid was present in many of these foci. Groups of brightly eosinophilic, shrunken, angular neurons with pyknotic nuclei were found in the gray matter. These occured largely in areas with minimal to no inflammatory infiltrates. Small perivascular cuffs of lymphocytes and macrophages were present in the cerebellum and within the meninges and nerve roots of the cervical spinal cord. The left ventricular myocardium had multiple, variably sized, patchy foci of myocardial necrosis characterized by increased eosinophilia of myofibers with loss of striations, fine vacuolation, and coagulation of the sarcoplasm (Fig. 4 ). Small numbers of interstitial macrophages were present around severely affected myocytes. Viral inclusion bodies or Toxoplasma cysts were not found in any of the tissues examined. The diagnoses were chronic, necrotizing meningoencephalitis and acute myocardial necrosis.
The age, breed, and histologic lesions in the brain were consistent with Pug encephalitis'-a necrotizing meningoencephalitis of young Pugs with a progressive course and unknown etiology.
Myocardial necrosis following neural injury has been reported in domestic animals. King et aJ.3 described necropsy findings for 59 cases in which nervous system disease was associated with myocardial necrosis; clinical data were presented for three of these. Electrocardiographic abnormalities
